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(54) ORGANIC ELECTROLUMINESCENT ELEMENT 

(57)Abstract: 

PURPOSE: To provide an organic electroluminescent 
element in which emissions of plural colors with 
sufficient luminances can be easily and efficiently 

performed. . 
CONSTITUTION: A light emitting hole transporting layer 
3 a light emitting electron transporting layer 4 and a light 
emitting layer 5 containing an organic material emitting 
fluorescence differed in color in visual area are provided 
between a hole injecting electrode 2 and an electron 
injecting electrode 6. In such an organic^ 
electroluminescent element, a non^light emitting hole 
transporting part 3a and a non-light emitting electron 
transporting part are partially provided between 
prescribed layers. 
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(54) B8W©«»1 ««x^^'^p;^5*y•fe>xs(^^ 



(57) [SI>J] 

a ^ii^mm.<on=mmsi>A a j&au^wtcKw s j; ^ «: 




1 

^mm t ami hti. ±ie^i4®m^i^a**B*-r 
[000 n 

[0002] 

f!e3i5<i:»j-«tcfilfflsn'ci>*CRT«:it'<rms 

[0 00 3] -eur. c<DEL^^^«^^effl•rst^^«:J: 

^uaA^i® i 3&> i ;^ - t ^^sprt (c 

?iA3-a^. CCDJr^tcaASn/tat^^j^-^Ui^^jfe 



2) «flB¥8 - 3 1 5 9 8 6 

2 

[0 004] CC-C. jte«ELIS^tC*Jl^-C«. ±iB© 
J; ^ «Ci9«l!i?&{'^ffl 5 -S-Sfc*. ^om^'^iz Lt: 1 
0 0~2 0 OVtJSt»®E*'i:«SiTS®«:**0. JzlB 
cr>W«E L3RTK:teC»-CW. 5 — 20 VeSOfSt^^SlI 

10 [0 00 51 ^-tz-c. c©<!:^^cW^5EL^^^«:*i^^s 

rate Jh- Jb^SI® i Ifejfc® iS^^j^B i «rSS 3 
DH«Jgtl«R5n*=Jl«Ji©*>©^. ^-Jl/SEAmffi 
<!;S^^^£A«ffi<!:©lffl(C5^-^^<&^im^^^lH40^ 
Tfee <b*sS® 3 n/c S H - A«J&il5;3*iiZl@^© 

fe©^. ^^-J^flEAm®<bS^•aASffi^©M^CI^-J^. 

[ 0 0 0 6 ] * /c. ±82® J: ^ tcW«E L3R^ec*j(,»-C 

[0 00 7 ] -eur. i!£3RtC*Jt»-CW. C<DJ:^K:WtSI 
E L^T*ffli.»Tl«l»&®^*«m6nS J: ^«:-r5.fc 

m«. #PB¥3 - 1 8 7 1 9 2^«K:feC>r 
tt. *-;uaA®ffi<!:aT-aASSt<Draic|fe)tB?:g9: 

1tSt©|fe3fe@7&««c€>iii«»<fc^K:±#<SS^3ti^r. I5l 

— 3FiB±cc^©ffe)teJi**if d'tttcjK^u. -en-e 

J: ^{cL/fc*><D*itisg3nri»s, 
[0 00 8] U3&»L'. ±ia©J;^(cvxi'4fflc»-c^7fe 
)ifflSjW*ttJ&^j:<r*J:^«c±^<S^3i±t:. 
±tc8G»©^e=&?^RS-r-5C tW^SCCBR-C^O . 

[0009] If ga¥6 - 6 8 9 7 7 ^^^(Cfct* 

■C». ^^t-fiSS^MncSli^OWISEL^d^^*-?- 

?>n^ J: 5«cc/)fc4>©*iffiiS3 nn*^. 

[0010] bstpU. |g4Jf#8«:^3n**)®{c*jc>T 
». W«E L3g^*S!g(S*K*ae/c*. :5fe^aS(»)tBt- 
50 ili<P6fStnfctiLgtC*^Wt»EL|R^«:*}l^-Clfe3l&3n 



(3) 



q$ra^8-3 1598 6 



1), SStSnfc*). ffitiSn/cOl/. CtitcJ:o-C5fe® 

[ 0 0 1 1] S *ffl«F^^5 2 9 4 8 7 0-^4>$fi 
tCteO-CW. ^3telB«:*J(,»-C»€s€>^*?fnc^»W«E 

100 12] OiPO. ig&^^feotcijorfe. 

[0013] 

[«WJ&««9iL<t^i-r*aiS] C©#fei!S». W«EL 

(00 14] 30 

irSfc*. C©#6WK:fctt.SlllOW8liL'i' haul's 

[00 15] S^t. C0Df6W<Dm2©W«|3^Ui' 

A'mmt ©rate . iJ>Ad: < i t, pjtaM^-cM^c ^fe^©® 

glB*i^^fer -swei-x U > P ^l' 5 * -fe > ;^^^«:*5 

t»r. ±iB^7^©*-''l'iait®i5%:)^©^^^^^® 
<i:©W{C#^#63l£14©S^^jiiaf5*g|5^WK:l9:W?><fc ^ {c 

[0016] 3e>K:. C©^©Sr3©W19|JC.l>i» ho 50 



ttA«ffii©I!B«:. iJ>i&:< tt>iiJ«««rcsncSaJ^© 

^5tt4©«^3lll i©Iffl«:|^»3ttt©'^-^H^^=S: 
SP^WCcia W -6 J: ^ (c U/c©T* 
[001 7 ] C CT. C©|6I»©SW«E L#^K:*JI,» 

r». -e■©^^-J^^^Afie^L'"c. ^-^ito c-o^ 
m<oftmm^<o^\^^ tc^tm*fflc>s<t ^ tc el 

•£Mifi»3*), — j|a«:«3^-Ji'?iA^K:2l^-rtt*MSc 
I 0 0 1 8 1 $fc. C©l65g«:*jC-f ^±ga©&»t»E L 

^-^^tcfci^r. ^tt©5^-->i'^sie^ife5fei4©s^F-$ft 
^ t^vz.mm.m%^nuv . s eccwtsE l^^^©S!I)§ 

g©«^«:». #^|fe5fe14©7t^-Ji'fftSia5«:fiefflf 

fcl£^6e©^i^P^^iS«©«^(ctt. ^^i4©m^Mjl 

i «fc ^tC-r S C L/l». 
[00 19] 

mm^ c©»w{c*jws±fa©swt8iEL«^^©f^ffl 
*t^^©ia 1 ~0 3 K.m^i.>x.^mti>. 

[0 02 0] CC-C. mi©W«ELSR-7-*5t>rtt. El 
l{c5^ir<t^«c. ««l±K:;fx-;i'aA«ffi2*S:i^. 

c©3^-J^aAtifii2^^^aASffi6<b©ra(c. pjta 

:Jfe14©7^x-^l/^ft2aa 3 iife)eit©«^te2i)i 4 i %i9:w 
r*jo. c©tt«rcB±fe»*i4©j^-Ji'fftSiii3*i« 

[ 0 0 2 1 ] -5- i/T. ±ia©j; ^ {cffejti4©*-^i'*ajii 

@3 i^36i4©«^='^ftSI»4 i©ISIK:#P«3t14©*->»' 
fiilgas 3 a ^glJ^lciJW -5 i . c ©#^31£14©'^ - .'I' 
fSaiBP3 a {C<fc ^)^3te14©'^--'^fS3l@3 '^©^^©a 
A*«ffiWSn. ^1<fe©Jh-^l'^i^3tC*jWSIS^*i 
H1)*ilsn-5«fc^K:«:^. c©/c^6. *iatit©*-^i'^ 
^3a*«aW64lA:ai»CC43(,»t:». I63614©S-?^^ 
jia4*i^3fe^-5<t-5{C^c»). #P^3fei4©5i^-^l'^jiSI5 

fe^©M^*«-r S J: 'J tc * . 
[0 02 2] »2©W«IEL^^^*^t»t:«. S2 

«cnt-r J: ^ tc. ^^- ji'aEA«ffi2 im^aAsee i© 



race. BitaMJ^-c^^c4fes^«3fe?:^-r^wt»i5tt4* 

[ 0 0 2 3 ] -e-O-C. ±aoJ: ^ ^C|fe56i4<D5^-J^^^ 

ffl«5n. ^?l£lt(pS^«2IIB4tC*jW4»3fe*i«>$(IS 
tiSJ:^«:nci, c©/t». *«*i4©S^fft2ISP4 a 

*»i8it6nfcaj^{c*it»-c«. ^3i£tt©'^-^n»^3 
^ t taw -c I * -5 sp^ i -c»mj& o fc^omi/ti^-r s 

[0 0 2 4] */c. m3©WtSELS^^*Jl^-C». 03 
«:5S-rJ:^K:. ;^-;UitA^2imi^aEAM€i6i<D 

[ 0 0 2 5 3 -e- ur . ±f2©J: 5 
)83 i|fe^«5 <i:<Drffl(C*«5fei4fiO«^f«53llgB4 a^rSP 

0 5 -v<DS^©aA3&i|fi«3 n. ^316)1 5 Kto W 

sh-^w^2ie»3 a*Ji9:i-t€>nfcSP^{c*5t>r«. 

om^=^iil®4*i|fe3fe-r-S<fc^{c^c»3. #^%3fei4©5^- 
^HiiiieP3 a«:aWCC»^t»aJ^il9:l:^-Ct»2>SIJ55^i-C 

[ 0 0 2 6 ] s /c. ±i2©i^e 5 i^iiom^^i^si 

S4 i©ra{C#«3fe14©'^-^l'^i^3 a ?:g|5^e«J{cS: 
i. C©*IB^©^^SISP4 a teg: 5 

glJ4 a*it9:i^e>n/ca5^cc*jv*-c«. ^14©5^-^^«a 

jSm 3 ifi^^t * J: ^ tcft «J . ^^j4©S^^ISP 4 

^©M3i£*»-r s cfc ^ {OS ^. 

[0 02 7] ^hiC. 03K:n^-rJ:'5K:. ^?fe14©5^- 

^i-^j^ 3 i^mm 5 i©raK:#f^i4©s^^*i2isi54 
lai^ ^ i . ^¥m^^<J^n=f■mm^ 4 a ^#Nll3fett©'^ - 

^l/^illSP3 aj5Si9:l^e>n-Ct>J5:t»gi5»tC*it>r«^li 

^«:*Jt»r»IS*f§©m-?^jlie4*s^L. 
©^^^^jilSl54 a*5S:lt6n/cSP^tC*Jl>r«^7lctt© 

J^ - )mmm 3 0.3 fe©M^c o tc^com^i)^ 

[ 0 0 2 8 ] -ei^r, ±i2©€rW«E L^^*Jt>-C. ± 



4) «fP8^8-3 1598 6 

6 

fB©I^B3fett©S-7-iajliaJ4 a ■^^^3lEtt©'^-^l'^SI 
aJ3 a«3iSftJ^«C»WiCi«C«fco'Cfe^©S)&-5 

[00293 */c, #^^Jt14©'^-Jl'tiSia53 a*iga:W 
enfcSS^ i . #^»3l&14©S^tft3^4 a *ig4lt 6nfc 
I^^i6i4©«^^4 a-t>*-^W«ft2ia53 a 

10 ^*J?f«c^SJ:^«:«c*. 
[00303 

tll*S<W3 felT. C.©B^©iete0>l*^HBn{cS-:Ji» 

10 0 3 1 3 (Hispij 1 ) c<Dmmm 1 ccfctt s*^e 

L^^\t. JJ2» 1 ©WIRE LSg-iF©0>|-Cab 0 . H 1 K: 
[0 03 2 3 CCT, C©^09©W«IE L»^«. 3 
ITOtl>^. ) 3!r>e>!ft-S]^A»20 OOAtC^c-sfcSS 

20 miiTi^-)^w<mm2^^^\^. c©5f--Ji'^«ffi2 

±K:TiB©<fc 1 CCn^T t ^ Xfc^ («T. P Y R 
-git^^, ) ?&ffll,»-CMIl*i500Atcncofc^14 
©5^-^l'*S^3«:0fiSL/. C©d^-JHailllB3©±«: 
TiB©{t2{C7n-rN. N' -S^7*:^-rt'-N. N' -l^ 
>^ <3-y5^^l':7*-^l/) -1. r -tr7*:iJU- 
4. 4' -i^r^> (JyT. MTPDiC*^, ) 
rKJ»*i 1 0 0 AtC^C ^/c#^^3fett©*--'l'^i*a53 a 
^SP^WCCj^fiS U . ±tB©*- ^HftSUS 3 i C©*-;«/ 
^^asS a©±«CTfB©<b3tCm-rT^/^5^>tS<* (fei 
30 T. 1 AZM-Hex<tl>'5. ) *ffit.»-C^»3&«5 0 0 

itUknifiZ 0 0 0 A©S-7-aA«S6 *J^R2l/fc^JiK: 

^c-3-ci,»5. -eu-c. ±iao'^-^^aAse2<^:fl^=■a 
Am@6 i tc-en-en - Kiii 1 0 0 -c. 

[00333 



[<fcl] 



40 




p Y R — a 

[00343 
[^fc2 3 



(5) 




f^mW-S-a 15 986 
8 



M T P D 



[00351 
Ut3] 



Z n ° 

C H = N N = CH 

\ / 
(CHt)B 



1 A Z M - H e X 

[00361 or. CCDSIS60!ll©W«ELS^«:S? 

it-r-sJcA/co-rii. I To*i€>^cS5^-J^aA 20 

[00371 -X^'^-C. iJ'yT.WSL 1 ±«:j^fi£3n/tJiSB 
<D'1^-;l'aASffi2 itCllrgB® P YR - 9 

@3±©— gPKiy d?;!/-?^;^ ^'^ffll>-CB(rgB©MT P 
X^M»S-tft:*%^fe14©d'-;i'*Sj3lgP3 a *gp^5-fi?J«: 
j^fiSb/c -eur. c©*-^n&2iaP3aijja®Jh- 

-lUiiill® 3 t©±{C. HUia® 1 A ZM-H e X*X^^ 30 

{^{cJ:ot:tm^ X^Sl X 1 O-'To r rfeiT. 
»«jas 2 0 ~ 3 0 -CO^fr-Cff^C o /c. 
[0d3 8l'eO'C. CC!>II!60«1©W«8IEL3R^k:*j 
c^2,;^-;uaA^2 im^iiAmSe i©BlK: 1 0 V 

^Ofc^J^CCfcU-Ctt. SS4 0 0c d/m' . 40 
- i'i!gS4 6 0 nm®#fe^3&i»6nS— 

i»e 1 0 0 0 c d/m' . ^7lcf-i'igS4 9 0 n 

^i4<D'i^--'W^aiSi53 a 4 ^rJ^Rgb/tMJIctCteW^W 
4 {Cffll^/c 1 A Z M - H e X tC<t ^. 

3{Cffit,>fcPYR-9tCj:?.*>®-C*SCi*sSSS3n 50 



10 fc. 

[0 03 9 1 {jlJfiW2) C(Dll«feW2©WI»EL^^- 

[00401 c c-c. c:ollifeW2©WtRE L^^tCfc 

l,»r«. ^3l£tt<D5J^-.'H^^3C!>W{C. ±ffi^W 
HC*JWS#^*tt©!f--'Hft2iaJ3 a«Cttfflb/cMT 
PDi. %3fet*l4-C*-5Tge<Dit4tCm-r;l'^U><t?: 
±s2©MTPD{C*ru-rJl/:?'U>*5«fi%^W 
3-&-&J:5K:ut:. p#*srN-Ji'aASffi2±ici^S 

^<Dm.^mmm bxommcT^it 5 tc^n-r h «; x ( s - 

HtSW 1 iig«{CLrW«E L jR^*^/c. 
[004 1 1 

[{b4l 




iv y I' y 



[00421 
[{b51 



(6) 



8-3 15986 



10 




10 

Alas 

(0 04 3] -eUT. CC0llJ6fi^2©W*SEL^^-{C*J 

iii>^^-)\^ttAm i^^aA^e ioratc i o v 

fiSUfc^^K:*Jt»"CW. nmi 5 0 0 c d/m' . 
f - i'iSfiS 2 0 n Ta<Dm&^^*'^nf^i^i--'^' 

"Ctt. «S 1 3 0 0 c d/m' . ^e-i'iftfiS 6 0 
^BS^tt33SlB5«:ffl(.»AiAi q, K:j:Sfcor*sc 



: U > tC J: -5 4><Dt?* -5 C <b *lStS2 3 nfc. 
[0 04 41 <iete0«3) C<DSUfiiW3tC*Jlt4W«E 
Lfg^-tt. B>riBm2©««ELSR^«-C*»). H2tc . 

[00451 C C-C. C©IIS6IWC!>W«E L^^«. 31 

aA«® 2 ±tcMie©<fc 1 ic^r p y r - 9 ^rfflt^-cig 

J9*« 5 0 0 A(CJ5:ofc»5fet4cr)5^-^Hftj3lia 3 

U. c©*-Ji'WiSIJa3±«:TsBCKb6«:^n-r:f+-9->' 

1 0 0 AKtt o fc#^^^©S^SIS|J4 a 
^W(C0»$O. ±IB©*--»H»2SJB3iC©«^F^tiSlg|J 

4a©±K:i!riB©{b5«:7n-rA 1 Qj ?:ffl<.»t:)gW*^5 

c©ii^«a^4±«:vy*i/':;A • -^>j^'^7A^&*^ 

6ft:-5BIJl**2 0 0 0 A<D«^i£A«S6 «r}^(iRL/A:« 
[0046] 

[<b6] 



O D X - 7 



(0 04 7 1 -eur. c<Dm^m3(DmmELm-^i:M 
»fii25ii}^)iK$n^:^7;^»ffi 1 ^'pmmicj:*)9m 

Ofcf*. Ctl«:T-fe h>4'-C2 O^PJ. iif^-Jl/tf-C 

2 o^5-ra-en-eniB^?Ki5fe^*?f'iofc, 

(00481 ;^(,»-c. 1 ±tc?i^jS snfc±ie 

<D!^-;uaA«S2 ±«cBtriB©P YR - 9 

B3±©— SPtC^ ^'^I'V;^ i^5rffl<.»t:B(rl3©OX D - 7 
?:S^-«3-e-C#Pf£^OS^tSjt^SiJ4 a ^SrSB^WK: 
J&fiSb/c. -ei/f. C©«^jlgP4ai±l2©*--rt' 
l«)Ma3<!:<D±CC. SiflBtDAl q, «rX^.^S-&'C^ 
3^CDg^f&il^M4^?^fi5cL/. M{CC©^^«^S^S5± 
{Cvi/^-i^'JA • -^^i^-^A^^T&J^^cS^^^aAM® 

•oX^jtilK M^&l XI O-'To r rWT. SSiSLiS 
2 0 — 30 'CO^^t:'?? ft ■:> /c. 
(0 04 91 -eU-C. C©ll«6«3©W«EL»i^K:fc 
l^i5fx-;UffiA«e2 i«^jiA«S6 tOlffliC 1 0 V 



©fi)E4 Efijjo-r t . i^^^etto^^^^su 4 a 'km^ 

L//c^JS«:*Jl>r«. »ffi200 0cd/m' . 
-f«[S4 9 0nm©»i&fe^3&*f#e>n^— 
?t14©S^fftSlgP4 a*l?^fiR$nt:c»ftCiMJ^CC*Jt,»-C 
B> 1 5 0 0 c d/m' . l6jef-i'iKfi5 2 0 n 

mt^>-)^^^m 3 tCffl(<»/cP Y R - 9 (C J; 2» fe©-C«> 
40 ifc|p|%^©adF^lft^lSP4a=&?^fiRLTl» 
ft(,>«««C*Jl^S«ie^»«^=-^^®4tCffl«,»fcA 1 

[00501 (IIS6094 ) C©IIS6W4©W«IE L^^=- 
fc. ±iBllttl««l3©W«EL3R^il^««:. SJiB^2© 
W«E L«^©«r* 0. 02 {cS^^«JSK:Aj:^ri» 
2.. 

[0 05 11 CC-C. C©IIJti0>l4©W«EL^i^W:*J 
(,»-CW. ^^©«l^*a2lll5©*mtC. ±iB^*60!l3 

icisiii>$^¥t^<Dm'mm&^A a{cfi6fflL.fc±fB©o 

50 XD-7 «3fe**f4"C*Si(ria©Jl':?'L'>«!:€:fflt'». 



11 

±iaOX D - 7 tcS* UTJl':/U>«: 5«S%^W31*4 
J:^k:U-C. M«**-^HftjllJB3iS^»2iaiJ4a<0 

tco, -enrntcoc^Ttt. iia^W 3 tissue ot: 

[0 05 2 1-ei/t:. C©SSte084<D#«EL^^«:*j 

ji'ttAti® 2 tm^iSAmee <t<Dra{c i o v 

©Sffi^EPttl-r -S i . ^^^(Om^^m^ 4 a 
Lfc^«K:*jt»r». «g[2 0 0 0 c d/m' . 
-^'«64 9 0nm©»likfel6it3i«»6nS-:^. 0^ 

W. »S 1 0 0 0 c d/m' . ^If-i'jffiSS 6 0 n 

3t:BJ^-;^^S^I® 3 (Cffll^/cP Y R - 9 J: 5 feor* 
5C ite^Nfe3fe14©S^«i3ISIJ4a«:0JiSUrt> 

[0 05 3] imsims) c<Dmmm5<DmWiELm^ 

|in5m3OW8IEL3R^«f!|T*0. a3{Cm^1i 

[0054] CCf. c(DmmM5<DmmEL^^a. 
^rj:ij^xm^l±(>c^>iy't;J>^-:^:Kmim ( I T 
O) ■ilPhfJ:i>WS^2 0 0 0 A{C^c-^fc2IW^t^^-^^a 

1 (C^n-r P YR - 9 *flit»-CM/»*i5 0 0 AKltc o/c^ 
3 i:mfS.O . C©7h-JU^Sie 3 ± 

(cmaoite icmr oxD- 7 =s:mi>>xmmifii oca 

{CAd:-,fclf*^©«i^^4 a «rg|55*W{c0)Sb. 
±ii<Dt--)mmm 3 i C ©S^iajilg|54 a ©itCTia 
©{t7{CiS-rEu (TTA) , p h e n *ffll>rjg/l*i 

1 0 0A{C«c-oA:»3fe»5*J^fiSl/. C©I6^5±K: 
fria©{b2 tCTnTMT P D*ffl«,»TM/S*^ 1 0 0 AtCtc 

<ot> -^HijUSP 3 a i ±f e©i%^® 5 ©itc frie©^!: 3 

JC^-ri AZM-He x«:ffl».»-CKI?**5 0 0A«:^C-^ 

/c^5fctt©^-i^ia3ll® 4^mfS,L. ©m^^2l 

M4±K:vi/4^*^'^A • -r>i/'?A^^*»6nc^iKI*** 

2 0 0 0 A©s^=•aA^6^J&fiSl.fcfil^i{c^r-7rc> 

-e-L/T. ±ffi©*-ji'aA«ffi2 i«^aA«e6 
i (c-en^n 'J - Fi^ i o ^mmvx. 7i-^-)mxmm 

2{C + . ^^aAS@6«:-©''^*-/T:^SIJE«:6^»^S^3• 

[00551 
[ffcTl 
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^° Eu(TTA)3phon 

[0 05 6] ^U-C. C©jlifit^5©W«EL^^*S!t 

®@ 2 3 nte :</ ^ :^ a« 1 «r «i±i5fe^J{C J: dfe^ 
L//c^. cn*Ti2 h>4J-C2 0^5ffl. s. it y - JltpV 

2 o^-en-eniSWjfijjfejf^itf^cofc. 

[0057] ;Xt>-C. //7>^S« 1 ±{CJ&R£3tl/c±fB 
©s^ -;l'jiASe 2 ±CCMfa© P Y R - 9 i:m^mM 3 
#-C^1±©5f^-^l'^SIB3?:?&R5cL. C©*-;Hfej3l 
20 @3±©— SPCcy5JJl/-5'Xi';&ffll>-CS(ria©OXD-7 
%K^3&3-e^r*»5te14©«^ffi3l8i54 a *g|J^tC 
J^JSSb. 3 6{CC©m^^4 a t±Mi(0^^-)i'mm 
. J13i©±K:|iriB©Eu (TTA) , phen^rJt^. 

i^4 a*iS:W6nrt>^cl>SI5^5^{C|fifa©MTP D** 
^.#3^±r#P^3fei4©'^-^^^2SS^53 a^raJ^J-a^JW:?!^ 
rRO. C©sJ«-Jl^illffl53 a iiiBlfe^ 5 ©±tcgfie 
©lAZM-Hex ^M^mm 3 ■Jfr#67^©«^^^jil 

• -f>i^':>A^^*i6^i-5m^aAttffi6*X^m«K: 

etl XI O'Tor r«T. S«Sfi2 0-3 O'C©^ 
[005 8]^-U-r. C©IIJ6W5©^EL3R^K:*j 

»^^--)vw^wm2 tn^f-H-X^e i©ra«: i o v 

©«EE«r EUttlT -5 <k . ^m^om^mSl^ 4 a J^fiS 
L/fcMJ^tC*J»,»t:». iliffi50 0 cd/m' . ^T^f- 
40 J'jffiS4 9 0 n m©Wiiafe«3fe*iff e>n. 

©d*-;U^aigP3 a*?i5fi£L/fc^l^K:43(,»r«> i^S2 
0 0 c d /m' . b- i'jj?S4 6 0 n m©#fel%7fe 
;5i»e.n. 3 6«:#^^^©M^^^S|54 Si-Pt--)m 
^3a*i0<!K3txri>^j:(,*«««:fci>rtt. »fi[5 0 
cd/m' . ^3fef-^'jeS6 1 5nm©3i^fel65fe*iff 
I^I^CCWfiifei Wfei^fe©3 fe©l6^t?rf#* C 

S^FIftSISU 4 a ^fmOf>immv:*slf} 4 
- 3 CCffll^te P Y R - 9 (C J: 2. 4>©"C& -2> C t 
50 sW. 3£fc#^|fe)l&tt©5^--'l'fS^3a^0fiRUA:«J^(C 
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*5W-5»fe^liS^IS2lll4tCfflt»fc 1 AZM-H e 

^fe^«^a5fCffll»/cEu (TTA) , phen 

[0 05 9] (1166096) CCDSIfiSW 6 ©W«EL«^ 
^rtjJtf'Stcifc-srtt: ia4K:7n^J:^tc. ifyxm 
«1 ±K: ! TO*>6^j:-5'^->l'aEA«e2€rieiiHcil *s 
0. 4mm. 4"'C^|ii5cl2 ii^O . 5 mm{C^c2> J: ^tC U 

[0060} ;XtC> @ 5 iCTi^-rJ: ^ (c. jfx-;i'iiAmS 
2*iJ^JS$nA:^-5;^^l±K:. 9iriE©{fc2tC5%-rM 

T P D (C^Pf bXmiS.(D{t4 dCTrk-rfl^rn^ >*i 5 

[0 06 1 ] -eL-r. a6{Cn^T<t^<C0. 4 5mmft 

W-SO. 4 5mml^C[)?!:i 1 aOtfJ^C^i*— Jl'iliA*® 
<fc^K:. ±ia©^>-^l'^illlS3±tCH(fie©{fc2{C7rTM 

Ufc. 

[0062] ^{C.-0 8 CC7j^^d: '5 tC7 ±i2©<t ^K:f^ 
^U$fiiMS3±tC. HMSBCDfb tCn^-ri AZM-Hex* 
^■?^j|IS4±{cX^gg««:cfc»3^e^*^>'^A • 
t^ri^®'^-^^aA«e2iii[3^■rs^r^iItc*^^,»■c. 

^--}V^Amm 2 ©jfi^i d 1 *i 0. 4m 
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m. fp^jf&f^dz ifiO . 5mmtC^cii:^«: U-CXh^ 
^6 ©tf 'C^^^^^^ttOd^-^HftS^S a© F hOtf 
[00631 ^*J. HtisB©S*^^«. Hiafc^y 
IX 1 O'To r rttT; S«ttaa2 0^3 0*CtC>!> 
[0064] c©J:^K:UTfPfiSL/ytC©^t60«l6©W 

<Dt^--)vmKmm2 t^^rtxne i©ra«: i o v© 
-iu^^ssp 3 a ^mm b/cts^feiJ^3-fc*ji>r ». ssk 4 

OOcd/m' . |^f-i'igS4 6 Onm©l AZM 
- H e X <fc ^ htli-ljs *^3fc14©'i-> - 
jw^jHSBS a*i?&»S3nT(,*^j:c»tS^-gI5^}-«:tei,»-c». 
»g[8 0 0cd/m' . ifeitt-i'ieSSeOnm©^!/ 

[00651 !&*J. ±iB©^W2. 4. 6©W«SIEL 

^■^^fcfei^i-ctt. ^^-Jl/|i^3■?'S^^31)14^c^W 

rsci3&i-c#, m«. TE©«l«C7nrJ:^«c»^ 

*i;l'^iiexj;>. IkQtCTj^Ufci'V y >3 4 3 . ft 1 
0(C77tL'fci'-5»y>6. <bl ltc^l/A:+:^^'y K>. 
-fbl 2«:n^l//cNK-7 5 7. fbi 3{C^L/cDCM. 
ibl 4«:^nl/:feZn (ac), i9E^&ffl«,>ici*irt? 

■5. 

[0066] 
[«11 



(9) 
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4 5 Onm 






4 9 0 nm 




li 
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5 4 0 nm 
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DCM 




5 8 O'^e 0 Onm 


Zn (a c) t 




6 5 Onm 



[00671 
«k8l 



C=CH-CH=C 




5^ h ^ 7 X ::: 



JU :/ 4r X > 



[00681 
[<k9l 




C O O H 



^ u :/ 3 4. 3 



[00691 
[^t 1 0 1 




20 




4^ :^ U K > 



(0 07 11 
({bl 21 



30 




C H 
Ct H s 




N 
I 

Ct Hs 



N K - 7 5 7 



[0 07 21 
[<kl3} 

C(C N)t 
H»C''^0 CH = CH 




N(C H a}t 



40 



DCM 



[0 07 3 1 
[{b 1 4 1 
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[00701 

[^k 1 1 1 



50 
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Zn(ae)2 

[0074] as/c. |g3fe«f**^W3-&^«K:oi»-C 

5tfe-t>»e[^ssS"r-6/!:«&«c. orgies Its 

[0 075] ifc. ±iS©^S6P>I©W«IE L^^icfc 

[ 0 0 7 6 ] i/c. ±IB©^*S0»|C![)WtSE L^^CCfc 
f^^4 a<DIRI|C* 1 0 0 A<b#^^{cSE< OA:**, cn 

it. ctih<DSSi^ifim<tj:-oxmmf)^imiLxn&*iis. 

[0 07 7] 

icmm-r ^ c i cc j: o ^TKoTiteoiSfi ^ ttmTjkifiujm 
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[0 07 8] */c. C<D^?g{CtoW5W«IELS^{C*j 

7^^l/5»-©ON. OFFK:J:«3*lBai-r<5i. Wn&tlL 
[@lB©fe«^<c3iQ^] 

[@ 1 1 c<m^<ommm i . 2 «c*jit^s 1 ©wwe 

[02] C<D^^<Dmmm3, 4K:*JW^m2©W«E 
[03] C©»?«©SlftiW5tC*jW4»3©W«ELIg 
[04 ] c©«?^©ll*te«ai6 k:*jw^,w«e L^^^SJ 

(05 ] *tfe«^6©WtSE L^^^SiJi-r^Klifc/cr, 

T. ±se©j^-;i'aEA®e±K:^3i£i4©*'--'i'^ias@«: 

[06 ] lltt««6©W«E L^^*i5{j^-r^.«:$,/co 
r. ±ia©;f>-^Hi3lllB±tc#^«^©*-;i'^^* 

[07] ||tfitf!6©W«EL^^^*ISfi§TSK:*fc^ 
■c, ±iB©^^-^^^iil®±«:#^^3l£tt©;i-^--;HS^^ 

[08] ||*6W6©W«EL3R^*SiJt-r^{C*/co 

■C. #^«^©3^-^U^jll8l57&^gi5^{Cj^fiR$n/c3^- 

[09] SI«6W6©W«EL«^**iJt-r4«C*A:o 

[012] ||^^i^^il6ow^8lEL^^tc*J^,»-c. ^^^i* 
«:*j(,»r«3fer s&s^<D«a6*s^ i/Zc^ffia-c* 

•s. 

40 1 as 

2 

3 ^^©'^-^I'^ill^ 

3 a #^|fe36tt©'^--»^^jl^ 

4 ||j1^©«l^^)a 

4 a #N»3l614®«^«ft^8B 

5 §^)tM 

6 s^^axme 
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[01] [H21 
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02) 
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[«aiB] TfiST^l 0^26B 

mi] c(D^m<Dmmmi. 2(c*jws^i©w«e 

[02] C<D|Big©llt6W3. 4CC*jWS02©WISE 

[03] co>mm<omt&m5icisiii>m3<Dmi^ELm 
[04] c<Dmm<Dmmm6ici<nii>mi^ELm^=s:m 

BBRl/fct«SI*mUirc5pS0-c*-5. 
[06 ] JIJ6046©W«IE LJg^^SiJg-r^tC^/co 



* [07] SI*fi046©W«EL3R^*S8iS^S«:*3rc-5 
[08] ||tfitW6©^«ELJg^*»Sr€>«:*fc-o 
/tJ|iE0-C*4. 

[09 ] ll*6W6©W«IE L^^«:l!{JtTi«:*/to 

r. ±ie©a^lft3ia±K:fi-?'aA«ffi*;^ 
[010] ||^t«^6©WtSELm^^tc*s^,>r. #^lfe?lc14 

«:fei,>-c»3fe-r sa3^©tt®*^s u/c^ma-c* 

[?f-^Sii!g] 

1 S«K 

3 ^3^©5^-Jl'M^ 

3 a ^^^©^-JU^SIgP 

4 a |f«5l&tt©S^«3iaJ 

5 

6 «^aASS 
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(72)^# mm ft— 
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